A increasing number of people are suffering from obesity, which is often associated with the development of type II diabetes, coronary heart diseases, hyperlipidemia, hypertension, and metabolic syndrome.
Acanthopanax senticosus (RUPR. et MAXIM.) HARMS. is a shrub, belonging to the family Araliaceae, which is commonly distributed in the northeast of Asia. Different parts of the plant have been widely used as traditional Chinese medicines for the treatment of a variety of human diseases, such as ischemic heart diseases, neurasthenia, hypertension, arthritis, and tumors.
4) Recently, we have reported fifteen triterpenoid saponins from the leaves of A. senticosus, among which ciwujianoside C 1 , tauroside H 1 , 3-O-a-L-rhamnopyranosyl-(1→2)-a -L-arabinopyranosyl mesembryanthemoidigenic acid, acanthopanaxoside C, sessiloside, and chiisanoside exhibited pancreatic lipase inhibitory activity in vitro.
5) The occurrence of triterpenoid saponins has also been demonstrated in a previous chemical investigation of the fruits of A. senticosus. 6) As our continuous investigation on bioactive triterpenoid saponins 5, [7] [8] [9] and our current interest in the natural lipase inhibitors, 5, 9, 10) we initiated a chemical investigation of the fruits of A. senticosus. The total saponin fraction exhibited inhibitory activity on pancreatic lipase with the IC 50 value of 3.63 mg/ml. Further isolation of this fraction resulted in the isolation of sixteen triterpenoid saponins (1-16), including a new compound, acanthopanaxoside E (1). The biological activities of 1-16 against pancreatic lipase were examined. Silphioside F (2), 11) copteroside B (3), 11) hederagenin 3-O-b-D-glucuronopyranoside 6Ј-O-methyl ester (4) 12) and gypsogenin 3-O-b-D-glucuronide (5) 13) showed inhibitory activity, with IC 50 value of 0.22, 0.25, 0.26 and 0.29 mM, respectively.
Results and Discussion
The air-dried fruits of A. senticosus were extracted with 70% EtOH. The 70% EtOH extract was suspended in H 2 O and then partitioned successively with EtOAc and n-BuOH. The n-BuOH soluble fraction was subjected to a Diaion HP-20 column, followed by washing with H 2 O and 50% MeOH to remove phenolic compounds, and then with MeOH to result in a crude saponin fraction, which inhibited pancreatic lipase (IC 50 value: 3.63 mg/ml). Further isolation of this fraction by combination of silica gel column chromatography (CC), ODS CC and preparative HPLC afforded sixteen triterpenoid saponins, including a new compound, acanthopanaxoside E (1). The known saponins were identified as silphioside F (2), 11) copteroside B (3), 11) 13) silphioside G (6), 14) ilexoside XLVIII (7), 15) 18) hemsgiganoside B (11), 19) anhuienside C (12), 20) ciwujianoside C 3 (13), 21) hederasaponin B (14), 22) eleutheroside L (15) 23) and ciwujianoside A 1 (16) C-NMR spectrum showed an ester carbonyl signal at d C 176.0 (C-28). In the 1 H-NMR spectrum, signals assignable to carbinylic protons of the aglycon were observed at d 3.42 (dd, Jϭ11.7, 3.9 Hz) and 5.30 (br s), suggesting the carbinylic protons could be placed at 3a and 16b, respectively. 25) Thus, the aglycon was identified as 3b,16a-dihydroxyolean-12-en-28-oic acid (echinocystic acid). 26, 27) The aglycon was isolated after acid hydrolysis of 1 and confirmed by comparison of the spectral and physical data with those of an authentic sample. On acid hydrolysis, 1 also afforded D-glucuronic acid and D-glucose as component sugars, which were identified by GC-MS analysis following conversion to the trimethylsilyl thiazolidine derivatives.
28) The 1 Hand 13 C-NMR spectra of 1 (Table 1) The biological activities of compounds 1-16 against pancreatic lipase were examined. When the percentage inhibition was higher than 30% at a concentration of 1 mg/ml, the IC 50 values were evaluated. Silphioside F (2), 11) times lower than the positive control, olistat (IC 50 value: 0.04 mM) ( Table 2) . From these results, we postulated that the free carboxylic acid group at position 28 in the structure is required for the enhancement of inhibition of pancreatic lipase activity, which is in good agreement with the findings of a previous study. 1, 2 ml) was heated at 100°C for 2 h. After dioxane was removed, the solution was extracted with EtOAc (2 mlϫ3). The extract was washed with H 2 O, and evaporated to give echinocystic acid (3 mg), which was identified by comparison of its spectral and physical data with those of an authentic sample. 25) The H 2 O layer was concentrated under reduced pressure to dryness, to give a residue of the sugar fraction. The residue was dissolved in pyridine (0.1 ml), to which 0.08 M L-cysteine methyl ester hydrochloride in pyridine (0.15 ml) was added. The mixture was kept at 60°C for 1.5 h. After the reaction mixture was dried in vacuo, the residue was trimethylsilylated with 1-trimethylsilylimidazole (0.1 ml) for 2 h. The mixture was partitioned between n-hexane and H 2 O (0.3 ml each) and the n-hexane extract was analyzed by GC-MS under the following conditions: capillary column, EQUI-TY TM -1 (30 mϫ0.25 mmϫ0.25 mm, Supelco); column temperature, 230°C; injection temperature, 250°C; carrier N 2 gas; detection in EI mode, ionization potential, 70 eV; ion-source temperature, 280°C. D-Glucose and D-glucuronic acid were confirmed by comparison of the retention times of their derivatives with those of L-glucose, D-glucose and D-glucuronic acid derivatives prepared in a similar way which showed retention times of 11.17, 10.71, and 11.30 min, respectively.
29)

Experimental General Experimental Procedures
Measurement of Pancreatic Lipase Activity Lipase activity was determined by measuring the rate of release of oleic acid from triolein. A suspension of triolein (80 mg), lecithin (9 mg) and taurocholic acid (5 mg) in 9 ml of 0.1 M N-tris-(hydroxymethyl)-methyl-2-aminoethanesulfonic acid buffer (pH 7.0) containing 0.1 M NaCl was sonicated for 5 min. The sonicated substrate suspension (0.05 ml) was incubated with 0.05 ml of pancreatic lipase and 0.1 ml of various concentrations of the sample solution for 30 min at 37°C in a final volume of 0.2 ml. The amount of release of oleic acid produced was determined based on the method described by Zapf et al. with a minor modification. 30, 31) The lipase activity was expressed as moles of oleic acid released per liter of reaction mixture per hour.
